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ABSTRACT 
Overfishing is one of the primary threats to marine species. Leopard grouper (Mycteroperca rosacea) and Nassau grouper 
(Epinephelus striatus), two commercially important grouper species, possess numerous biological attributes that make them 
vulnerable to extinction – longevity, large body size, late sexual maturity and slow growth rates. In addition to this they form 
spatially and temporally predictable spawning aggregations, conspicuous groupings that are targeted by artisanal fisheries. Studies 
that investigate the population genetics of these commercially threatened species could provide important insight into demographics 
of populations, as well as elucidate the genetic consequences of overfishing. This study utilized samples of Leopard and Nassau 
grouper collected throughout their geographic ranges. Each sample was sequenced for three mitochondrial markers and genotyped 
for nine polymorphic microsatellite loci. Preliminary results suggest that Leopard grouper have undergone a population expansion in 
the Gulf of California, while Nassau grouper have undergone population decline in the Caribbean Sea. Both population growth and 
decline observed in these species might be a consequence of intense fishing pressure within the geographic ranges occupied by both 
groupers. Future work will further investigate genetic consequences of overfishing, as well as utilize approaches to investigate more 
fine scale fluctuations in effective population size (ϴ) over time. 
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INTRODUCTION 
Overfishing is one of the primary threats to marine fishes (Reynolds et al. 2005), with 60% of marine fisheries either at 
capacity or overexploited (FAO 1997) and population declines of up to 80% in more than 200 commercially exploited fish 
species (Hutchings and Reynolds 2004). Given the threat that overfishing poses to fish populations and ecosystem function, 
it is important to focus conservation efforts on those species at greatest risk of extinction. 
Groupers provide an example of such at risk species, representing an important component of artisanal fisheries catch 
worldwide (Heemstra and Randall 1993). Like many fish in the family Serranidae, Leopard grouper (Mycteroperca 
rosacea) and Nassau grouper (Epinephelus striatus) possess numerous biological attributes that make them vulnerable to 
extinction. In addition to being long lived, large-bodied top predators with late sexual maturity and slow growth rates 
(Heemstra and Randall 1993), they form spawning aggregations (Heemstra and Randall 1993, Morris et al. 2000, Sala et al. 
2003, Erisman et al. 2007). Studies that investigate the population genetics of these commercially threatened species could 
provide important insight into demographics of populations, as well as elucidate the genetic consequences of overfishing. It 
is the objective of this study to utilize molecular markers to reveal the demographic history of these species necessary to 
inform regional management and conservation efforts. 
 
MATERIALS AND METHODS 
This study utilized samples of Leopard and Nassau grouper collected throughout their geographic ranges. Samples of 
Leopard grouper were collected in 2010 and 2011 from 10 localities representing major fishing communities in the Gulf of 
California. Samples of Nassau grouper were collected within the time period of 1995 to 2010 from eight localities in the 
Caribbean Sea. The majority of samples were stored in 95% ethanol, with samples from four localities in the Caribbean 
stored in sarcosyl urea. Genomic DNA was extracted from ethanol preserved tissues using the standard chloroform 
extraction and isopropanol precipitation methods (Sambrook et al. 1989). Genomic DNA was extracted from sarcosyl urea 
preserved tissues with the use of the Qiagen DNeasy mini-kit using the manufacturer’s protocols. Three mitochondrial 
markers were sequenced for each sample – 12S rRNA, ATP synthase units 6 and 8 and cytochrome b. All markers were 
sequenced in the forward direction using an ABI 3700 sequencer. Nine polymorphic microsatellite loci were cross-
amplified using primer pairs designed for Epinephelus acanthistius. Loci isolated represent di and tetra repeats of the 
following kind - (CA)x , (CATC)x , (TACA)x and (TAGA)x . Sequencher 4.5 was used to align mitochondrial sequences. 
GeneMapper and Geneious were used to score microsatellite loci. Arlequin, Fluctuate, and LDNE were used to estimate 
various metrics of population demography. 
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RESULTS AND DISCUSSION 
Analysis of mitochondrial sequences revealed that 
neither commercial species demonstrate decreased genetic 
diversity, relative to molecular indices seen in other species 
of groupers using similar markers. Estimates of relative 
effective population size (ϴ) were 0.118 for Leopard 
grouper and 0.372 for Nassau grouper. Preliminary results 
suggest that Leopard grouper have undergone a population 
expansion in the Gulf of California as supported by both a 
statistically significant Tajima’s D parameter (-2.05, p = 
0.003) and a positive growth rate (919.42). Nassau grouper 
have experienced population decline in the Caribbean 
exhibited by a negative growth rate (-9.28). Differences in 
levels of exploitation facing these species may explain the 
discrepancies seen in population size and growth rate in 
these commercial species. Leopard grouper exhibit a 
population size that is three times the size of Nassau 
grouper, despite occupying a geographic range that is 
significantly smaller. A potential explanation for this 
population expansion in this species could be linked with 
the decline of larger bodied groupers, which have largely 
been fished out in the Gulf. Additionally, both decreased 
growth rates and a smaller population size in Nassau 
grouper could be a result of overfishing facilitated by 
aggregation-based fisheries.   
 
CONCLUSION 
While a decrease in genetic diversity has not been 
observed in either Leopard or Nassau grouper, an expected 
consequence of overfishing, investigation of population 
demography for the species has revealed that varying 
fishing regimes can impact species in both positive or 
negative ways. Overfishing of other species in the Gulf of 
California may have facilitated population expansion and 
growth in Leopard grouper, while targeted fishing of 
Nassau grouper may have resulted in population decline for 
the species. Future work will further investigate genetic 
consequences of overfishing, as well as utilize approaches 
to investigate more fine scale fluctuations in (ϴ) over time. 
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